Objectives: The objectives of this article are twofold: To review the value and the variability of MR imaging (MRI) findings in patients with systemic lupus erythematosus (SLE) and to reveal the frequency of central nervous system (CNS) involvement. SLE is a complex multisystem autoimmune connective tissue disorder with a broad spectrum of clinical presentations. Materials and methods: We present three cases, two with neurological symptoms and one case with musculoskeletal symptoms. Patients were imaged in the MRI department of the University Hospital of Patras. All patients had a previous history of antiphospholipid syndrome and known SLE. Results: None of the pts had a normal brain MRI. Abnormal lesions were typically high on FLAIR and T2-weighted images. One patient showed myositis of the tibial muscles bilateral and although she did not reveal any neurological symptoms, because of the presence of APS, she underwent brain MRI to detect any cerebrovascular involvement. The brain MRI was abnormal and showed extensive lesions and porencephalia. In all cases the differential diagnosis of the brain MRI included vasculitis, focal ischemia, multiple sclerosis or other entities. Parenchymal volume loss-cerebral atrophy, incompatible with their age, was obvious in all patients. Conclusion: Magnetic resonance imaging is the gold standard for the investigation of central nervous system in patients suffering from lupus. Lupus patients who also develop antiphospholipid syndrome must be submitted to brain MRI because central nervous involvement is very common and serious, although symptoms may be silent as in our case.
Introduction
SLE is a complex multisystem autoimmune connective tissue disorder with a broad spectrum of clinical presentations. It affects almost all organ systems and tissues [1] . Neurologic and musculoskeletal manifestations are among its features. Central nervous system (CNS) lupus is a serious illness, which should be in the differential diagnosis for many neurologic conditions.
Patients who have antiphospholipid antibodies (APL-Ab) are at additional risk for central nervous involvement and neuropsychiatric event [2] [3] .
Musculoskeletal involvement in lupus patients is common with characteristic manifestations, especially symmetric polyarthritis, deforming non-erosive arthropathy, myositis, osteomyelitis, osteonecrosis and septic arthritis [4] .
Materials and Methods
3 F patients in the age range of 23 to 40 years old were imaged in the MRI department of the University Hospital of Patras during the period 2011-2014. All patients, had a previous history of antiphospholipid syndrome and known SLE, confirmed by biopsy.
2 patients with neurological symptoms complained for headaches and seizures whereas the last one presented with nusculoskeletal symptoms-swollen tibias-and without any neurological symptoms.
All pts underwent brain MRI, independently of the presence of symptoms. The latter with MSK manifestations underwent also MRI for the lower extremities.
All examinations were performed at 1.5 Tesla MR. The MRI of the brain included T1, T2 and Fluid-attenuated inversion-recovery (FLAIR) weighted images, including three planes. Gadolinium (GD) was injected in 2 of the 3 pts, because of the presence of SLE nephritis in 1 case.
All MRI studies were reviewed in consensus by two radiologists. Images were studied for loss of brain volume, brain lesions with abnormal signal and pathologic contrast enhancement.
Brain lesions were classified as infarct-like with diameter > 10 mm or white-matter lesions , subcortical, deep or periventricular < 10 mm. The site and number of the lesions were also noted.
The MR protocol for the musculoskeletal contains T1, T2, Fat Saturated (STIR) Wi at least in two planes and after GD administration T1 with Fat Saturation.
Results
Clinical data extracted included age, sex, symptoms and imaging findings all of which are summarized in Table  1 .
None of the pts had a normal brain MRI. Abnormal lesions were typically high on FLAIR and T2-weighted images, most frequently in the subcortical and deep white matter in the frontal and parietal lobes.
The first patient showed multiple lesions on both cerebral hemispheres, in the periventricular and subcortical white matter, in the splenium and on the left temporal lobe. Gadolinium was not used because of the presence of SLE nephritis (Figure 1) . The DD could include MS or vascular disease.
The second patient with seizures revealed small focal lesions less than 1 mm bilateral in the periventricular and subcortical white matter with intense enhancement on the left parietal and right frontal lobe (Figure 2) .
The last patient underwent both lower extremities MRI which showed myositis of the tibial muscles bilateral (Figure 3 ). Although this pt did not reveal any neurological symptoms, because of the presence of APS, she underwent brain MRI to detect possible cerebrovascular involvement. The brain MRI was abnormal with subcortical lesions extended to the cortex in the left parietal lobe, focal lesions in the deep white matter bilateral, as well as porencephalic lesions with peripheral gliosis on the left parietal lobe, compatible with old infarct. No pathologic enhancement was noticed (Figure 4) .
In all cases the D/d could include vasculitis, focal ischemia, multiple sclerosis or other entities. Parenchymal volume loss-cerebral atrophy, incompatible with their age, was obvious in all patients. Subarachnoid or parenchymal hemorrhage, subdural hematoma or intraparenchymal hemorrhage was not de- tected in our study. All findings were compatible and related to the underlying disease.
Discussion
Central nervous system (CNS) lupus is a serious illness, which is in the differential diagnosis for many neurologic conditions. Thus, clinicians need to be aware of the various presentations and neurologic complications of this illness; patients suffering from lupus often have neurologic symptoms while SLE is sometimes diagnosed after the presentation of a neurologic event [5] [6]. Neuropsychiatric systemic lupus erythematosus (NPSLE) occurs in 14% -75% of cases, associated with an increased risk of death [7] . Patients with diffuse NPSLE may reveal lesions on brain MRI, even if they do not present any focal neurological manifestations [8] .
The presence of brain MRI abnormalities does not affect the rate of relapse of SLE incidences, but it significantly increases mortality [9] .
Approximately 40% of the NPSLE manifestations develop before the onset of SLE or at the time of diagnosis while 63% develop within the first year after the diagnosis [10] .
An ischemic stroke can be isolated or multiple and recurrent. Primary antiphospholipid syndrome (APS) is characterized by antiphospholipid antibodies (aPL) and significant thrombotic risk, including both deep venous and arterial thrombosis as well as spontaneous abortions. Secondary APS is commonly related to SLE. The coexistence of APS and SLE, as is the case with the patients in the present study, is relatively common and significantly increases the cerebrovascular injuries, causing headache, cognitive dysfunction and seizures but also strokes and transient ischemic attacks, mainly due to vessel occlusion [11] [12] . Recurrent stroke episodes are increased in APS patients after the first cerebral ischemic episode while the findings and the symptoms are not-dependent on the patient's age.
Although patients may also present other than neurological symptoms, as the last one in the present study, they also may have abnormal cerebrovascular findings on the imaging.
Depending on the size of the vessels involved, the brain MRI reveals lesions such as large or cortical infarcts, more often in the middle cerebral artery territory, with transient or permanent cerebral episodes in any vascular territory, porencephalic infarcts in the deep white matter bilateral and borderzone infarcts.
Cerebral alterations can be the result of microvascular disease, inflammation, antineuronal antibodies and treatment's side effects.
Atrophy can indeed reflect neuronal damage induced by SLE. Lupus patients must always be submitted to brain MRI because central nervous involvement is very common and serious, although symptoms may be silent. In our patients, even with the absence of neurological symptoms, the most common abnormalities shown were cerebral atrophy, subcortical lesions and infracts, which are more common in pts with NPSLE according to the literature.
Musculoskeletal involvement in lupus patients [13] is common with characteristic manifestations in approximately 80%. Symmetric polyarthritis, deforming non-erosive artrhopathy, myositis, osteomyelitis, osteonecrosis and septic arthritis are common because these patients are at increased risk of infections, due to steroid administration and renal disease.
Symmetric polyarthritis with varying degrees of severity is the most common clinical symptom, which is more severe in the morning. It usually affects the small joints of hand, knees, wrists and shoulders.
Deforming non-erosive arthropathy is present with long-standing disease as consequence of articular abnormalities in 5% -40% of the patients due to ligamentous laxity and muscle contracture.
Myositis can be observed in 30% -50% of patients, but, clinically observed true myositis occurs in approximately only 4% of patients.
Osteonecrosis can be presented anywhere, but femoral head is most affected. This is more commonly seen in young patients, and those with Raynaud's phenomenon and other signs of vasculitis or as a complication of steroid therapy.
Osteomyelitis and septic arthritis can be present especially due to steroid administration and renal disease. Thus lupus patients are at increased risk of bacterial and mycotic infections, in large part. Bone and joint involvement is less common than infection elsewhere.
Other complications that may be seen in SLE are spontaneous tendon weakening and rupture, linear or nodular calcification in the subcutaneous and deep soft tissues, especially in the lower extremities, insufficiency fractures, possibly due to disuse demineralization or osteopenia secondary to steroid therapy, or both.
Spinal manifestations are uncommon and nonspecific, but a higher incidence of spinal findings is seen in those with deforming arthropathy.
Conclusions
Magnetic resonance imaging is the gold standard for the investigation of central nervous system in patients suffering from lupus. The most sensitive sequences are T2 and Flair, as they can visualize with bright signal edema or water, in contrary with T1 wi which may be normal.
Lupus usually coexists with antiphospholipid syndrome and those patients must always be submitted to brain MRI because central nervous involvement is very common and serious, although symptoms may be silent as in our case.
